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[Background] The pulmonary fibrosis is increased  fibrous tissue in the lung, it is a 

disease in which contraction of lung tissue comes worse.   Because the disease 

progression comes over the years, it has been studied that considerably conditions in 

change for the worse, mortality rate increases to intractable hardly effectiveness and 

chemical or biological treatment of fibrosis.  Fibroblasts are able to produce 

extracellular matirix proteins (ECMs) such as collagen, proteoglycans and fibronectin 

in connective tissue, however, unregulated activation/ differentiaiton of fibroblasts and 

production of ECMs in the damaged lesion lead to fibrosis.   

 

[Research Purpose] Pulmonary fibrosis is a very serious illness as noted in the above.  

Therefore, in order to find a feature of pulmonary fibrosis and therapeutical target 

molecules, we have studied whether interleukin-13 (IL-13) and its receptor IL-13R2 

would play important roles of the activation of fibroblasts.  

 

[Methods]  We used human normal fibroblasts cultured in RPMI1640 medium 

supplemented with 10% FCS and various stimulations for the analysis of fibrosis.  

Expression of cell surface antigens were analyzed by flow cytometry.  Changes of 

intracellular proteins including -smooth msucle actin (SMA) and collagen were 

analyzed by using confocal laser microscope and morphological changes of fibroblasts 

induced by IL-13 are analyzed by scanning electron microscope (SEM).   Secretion of  

collagen and osteopontin by fibroblasts were measured by ELISA. 

 

[Results]  

1) Cell surface expression of IL-13R2 

 Human primary dermal fibroblasts (PDF) constitutively expressed low levels of IL -

13R2.  By the addition of basic fibroblast growth factor (bFGF) in the culture, IL -

13R2 were induced to express and significantly increase by additional stimulation 

of TGF or TNF.    

2) Morphologies of PDF cultured with bFGF and IL-13 

 PDF cultured with bFGF turned the shapes more spindle. By the additional 

stimulation with IL-13, we observed that PDF were piled up in culture and expressed 

the thick actin filaments as a myofibroblasts.  These observations were confirmed 

by the SEM analysis (as shown in Figures).  

3) Induction of intracellular proteins associated with myofibroblasts  



 We then examined the expression of collagen and -SMA, both of which are 

associated with myofibroblasts.  We found that both proteins were upregulated in 

PDF by the stimulation of bFGF and IL-13. 

4) Production of collagen type-I and osteopontin 

Collagen and osteopontin have been known to contrubute in fibrosis.  Finally, we 

examined the secretion of collagen and osteopontin in the culture supernatants of 

PDF.  In normal culture condition, PDF unable to produce significant amounts of 

these proteins.  In accordance with the cytoplasmic expression of collagen and -

SMA stimulated with b-FGF and IL-13, PDF secreted high levels of collagen type-I 

and osteopontin.  

 

[Discussion] In conclusion, we have demonstrated that IL-13 could be a key molecule 

to activate and differentiate to myofibroblasts in fibrosis tissues.  By controlling the 

IL-13, it is possible to inhibit the onset of fibrosis.  Alternatively, targeting IL-13Ra2 

by the neutralizing monoclonal antibody or small interfering RNA (siRNA) would be 

applied to therapeutic purpose. In  addition, anti-fibrosis reagents such as curcumin can 

be delivered in nanoparticles or liposome conjugated with anti -IL-13R2 antibody.  

Continuously, we are going to perform the additional experiments for the treatment of 

fibrosis. 

 

Fibroblasts are analyzed by scanning electron microscope  
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